Abstract. This paper investigates how managerial ability affects firms' engagement in M&A transactions given different levels of acquirers' R&D intensity. Using data of US firms, the empirical results show that firms with more able managers are more likely to participate in M&As, and the effect is more pronounced when the acquirers already have high R&D intensity. The consistent results on serial M&As further support our conclusion. We also show that more able managers tend to select targets with high R&D gap over acquirers when the acquirers have high R&D intensity.
Introduction
Mergers and acquisitions (M&As) offer an important growth strategy for firms, which is widely documented as one key motivation for M&As. One stream of the literature argues that acquiring advanced technologies drives firms to conduct M&As activities [1] .Most prior literature on M&As focuses on the role of firms' specific or institutional determinants for M&As, but provides little evidence on how the traits of management affect M&As activities, especially on technology driven M&As. This study tries to provide complementary evidence by investigating how managerial ability of acquiring firms affects their decision on participating in M&As and on target selections, given the R&D intensity of acquirers.
In M&A transactions, managers in acquiring firms can realize external innovations by acquiring other firms which can lower entry costs compared with internal innovation [2] .However, the impact of target R&D intensity on future acquirers' innovation performance is sensitive to acquiring firms' R&D intensity. If the acquiring firms' R&D is already high, the marginal benefits of acquiring high R&D targets will be significantly reduced [3] and redundant resources will lead to lower synergies after M&As. The personal characteristics of CEOs are known to influence firms' decision makings [4, 5] . Prior studies document that more able managers can understand technology and industry trends better, invest in higher value projects, and manage the firm's existing resources more efficiently than less able managers. Taken two lines of literature together, able managers could help firms identify the most proper targets especially when the firms already have high R&D intensity.
Successful M&As require managers to search for suitable acquisitions, understand the target value precisely and make the purchase decision [6] . More able managers have more access to favorable target information, understand its intrinsic value and reduce the ex-post dismissal risk and thus are more likely to realize the benefits of acquisitions. For the case of technology-related M&As, able managers could accomplish M&As transactions with considering the R&D intensity of both acquirers and targets in order to complement acquirers' innovation requirement. When acquirers have high R&D investment, the able managers could avoid redundant resources and better realize the synergies after the transactions. We thus hypothesize that managerial ability is positively associated with occurrence of M&As and the effect is more pronounced when acquirers already have high R&D intensity
We use the M&A data from 2000 to 2012 in US to examine the above argument. Our empirical evidence reveals that managerial ability has positive effect on the possibility of firms' engagement in M&As. When the R&D intensity of acquirers is high, the managerial ability has greater influence on the likelihood of firms' participation in M&As and serial acquisitions. We further show that managerial ability has significantly positive association with the R&D gap between acquirers and targets when acquirers' R&D intensity is high.
With above findings, we contribute to the M&A literature by showing that managerial ability of acquiring firms plays an important role in determining firms' technological growth strategies via M&As. These results provide complementary evidence to the research on the tradeoff between M&A and internal R&D. This paper also contributes to the literature on target selection preferences through connecting both acquirers' and targets' R&D intensity. The results provide empirical evidence to the complementary argument by Kim and Finkelstein (2009) [7] suggesting that superior managers are more able to successfully realize complementary benefits through acquisition activities. Finally, it extends the literature on the importance of managerial ability on affecting firms' M&A activities by using a more comprehensive measures of managerial ability. My managerial ability measure is based on the findings of Demerjian et al. (2012) [8] which draws on the resources-based view.
Data and Methodology
For M&A data, we extract all deal information data from the SDC platinum and include all deals settled during 2000 to 2012. Quantifying a good measure of managerial ability is difficult as it is tacit and cannot be observed directly. Our managerial ability data comes from Demerjian's website which is constructed based on DEA method [8] . This approach partitions the time and industry effects, and separates the firm-specific effects from the manager-specific effects more precisely than previous methods. We construct variables for raw number (MA) and to eliminate the scaling issue, we construct decile ranks by industry and year (MA_RANK). We collect R&D intensity and other financial variables from Compustat. We exclude observations with missing financial data or data for main variable. After these eliminations, the final sample to test the probability of opting for acquisition contains 14,548 observations (6,818 for serial acquisition). The sample to test target relative R&D intensity includes 508 observations. All continuous variables are winsorized at the top and bottom 1 percentile.
To test whether managerial ability of acquiring firms affects the acquisition engagement with different R&D intensity, we look at both the probability to opt for acquisition and the probability to engage in serial acquisitions. To test firms' possibility to opt for acquisition (ACQ), we base our acquisition prediction model on the concept of Palepu [9] , which estimates a combined sample of acquiring firms and control firms matched on 2-digit SIC code, fiscal year, size, and age. We also construct a dummy variable (SERIAL), which equals to 1 if an acquirer issues bids for five or more targets in any five-year window, and to 0 otherwise. We use R&D spending scaled by earnings as R&D intensity for both acquirers and targets. We construct a dummy for R&D gap between acquirers and targets which equals to 1 if the gap is larger than mean value and to 0 otherwise.
Empirical Results
We first examine the association between managerial ability and likelihood of firms' engagement in M&As as benchmark results. The results show that managerial ability has positive correlation with the likelihood of firms' engagement in M&As. We also find that acquirers' R&D intensity is negatively associated with possibility of M&As, which are consistent with the redundant resource argument. We then introduce the interaction term of managerial ability and acquirers' R&D intensity. The results imply that when the firms with high R&D intensity have able managers, they would still be more likely to engage in M&As transactions, suggested by the positive coefficient of the interaction term. The results provide support for our hypothesis that firms with able managers are more likely to achieve technological growth through M&As, and the effect of able managers is more pronounced when the acquirers already have high R&D intensity. Moreover, we provide evidence on firms' engagement in serial M&As. The results show that firms with able managers (high R&D intensity) are also more (less) likely to participate in M&As and the impact of managerial ability is more significant in acquirers with high R&D intensity. Notes: ***, ** and * indicate the coefficient is significant at 1%, 5% and 10%, respectively. 
Conclusion
This study examines whether and how the managerial ability of acquiring firms affects the technological growth strategies through M&As. With the M&A data of US firms, our empirical results suggest that both managerial ability and acquirers' R&D intensity affect the occurrence of M&As transactions. More importantly, we find that managerial ability has more significant impact on firms' engagement in M&As for acquirers with high R&D intensity. Further investigation on serial M&As also provide support for the conclusion. One mechanism through which allows managers help firms with high R&D is to select targets with high R&D gap between acquirers and targets.
We further explore how able managers help acquirers to achieve technological growth through M&As. One of the key issues in a successful M&A transaction is to select a proper target in consideration of the R&D intensity of both the acquirer and the target, namely the R&D gap. To avoid redundant resources and achieve better technological growth, the able managers should select targets with larger R&D gap, especially when the acquirers already invest much in R&D. We thus examine the association between managerial ability and R&D gap and results are reported in Table  2 . The results show that the interaction term of managerial ability and acquirers' R&D intensity has positive coefficient, suggesting that when firms already have high R&D intensity, more able managers are more likely to choose a high relative R&D intensity gap between acquirers and targets. These results provide additional evidence for our conjecture that able managers could help acquirers to obtain complementary technique and reduce redundancies in M&A transactions by selecting targets with greater R&D gap.
In additional tests, in order to mitigate the endogenous problem, we construct a propensity matching sample to rule out the sample selection bias. We separate the sample to 3 groups according to MA_SCORE value. We use the top group as the treatment group, and run robust tests. Results are strongly consistent with our main analysis.
